. 1, 6, 7, 4:9, bisanhydride 1a (1g, 1.88mmol) was dissolved in NMP (150ml), warmed to 35°C and a solution of N,N-dibutylethylenediamine (0.403ml, 1.88mmol) in NMP (15ml) was added dropwise under vigorous stirring. After the solution was stirred for 2h the temperature was elevated to 50°C stirring continued for 1.5h. Propionic acid (50ml) and 2,6-diisopropylaniline (1.54ml, 7.51mmol) were added. The solution was cooled to room temperature and poured onto 20% aqueous NaCl (1.400ml). The brown precipitate was separated by centrifugation, washed, redissolved in CH 2 Cl 2 :acetone 3:1, dried with Na 2 SO 4 and purified by column chromatography with silica gel as the stationary and CHCl 3 :MeOH as the mobile phase. 2b was obtained as a deep orange powder (572mg, 36% , 6, 7, 4:9, . 1,6,7,12-Tetrachloroperylene-3,4:9,10-tetracarboxylic bisanhydride 1a (1g, 1.88mmol) and 2,6-diisopropylaniline (0.350ml, 1.80mmol) were dissolved in 300 ml of NMP:propionic acid (4:1v/v) in a round bottom flask. The mixture was kept at 130°C for 16h and after adding more 2,6-diisopropylaniline (0.050ml, 0.26mmol) and heating for 3h it was allowed to cool to 40°C. N-butylethylenediamine (0.245ml, 1.71mmol) in NMP (15ml) was added in portions and the solution was stirred at 40°C for 3h. The deep brown reaction mixture was added to 30% aqueous NaCl (1.4 l), the precipitate was separated by centrifugation, washed, redissolved in CH 2 Cl 2 :acetone (3:1), dried with Na 2 SO 4 and purified by column chromatography with silica gel as the stationary and toluene:EtOH as the mobile phase. 2c was obtained as a deep orange powder (186mg, 14% , 6, 7, 4:9, . 1, 6, 7, 4:9, bisanhydride 1a (1g, 1.88mmol), 2,6-diisopropylaniline (0.424ml, 2.07mmol) and N,Ndimethyl-p-phenylenediamine (0.240mg, 1.69mmol) were placed in a round bottom flask and dissolved in 250 ml of NMP:propionic acid (4:1v/v). The mixture was heated to 130°C overnight. It was cooled to room temperature and added to 20% aqueous NaCl (1.400ml). The precipitate was separated by centrifugation, washed, redissolved in CH 2 Cl 2 /acetone 6:1, dried with Na 2 SO 4 and purified by column chromatography with silica gel as the stationary and toluene:acetone as the mobile phase to yield 2d as an orange powder (140mg, 10% , 6, 7, perylene-3,4:9,10-tertracarboxylic bisimide (3) . 1,6,7,12-Tetra(4-tertbutylphenoxy)perylene-3,4:9,10-tetracarboxylic bisanhydride 1b (2g, 2.03mmol) was dissolved in 300ml of NMP)/propionic acid (1:1v/v), the solution was flushed with N 2 and heated to 130 °C. 2,6-Diisopropylaniline (1.25ml, 6.09mmol) was added and the deep red mixture was stirred for 24h. After cooling to 40°C N,N-dibutylethylenediamine (0.853ml, 4.06mmol) was added dropwise. The mixture was stirred overnight at RT. The violet crude product was precipitated with water, filtered, redissolved in CH 2 Cl 2 , dried with Na 2 SO 4 and purified by column chromatography with silica gel as the stationary and ethyl acetate:methylene chloride as the mobile phase. Yield: 184mg (7%) of 3.
1 H NMR (300MHz, A ratiometric pH sensor with 3 (0.5% w/w) as indicator dye and TCDPPBI (1.25% w/w) as reference dye in hydrogel D4. Emission spectra were taken with an excitation wavelength of 515nm, excitation spectra were observed at 635nm. Notably, TCDPPBI acts as donor in Föster resonance energy transfer, and 3 (the absorption spectrum of which perfectly matches the emission spectrum of TCPBI) is an acceptor. Since the absorption spectrum of the donor does not depend on pH, the efficiency of FRET (and the intensity of the donor) is constant in the whole pH range. On the contrary, the fluorescence intensity of 3 decreases if the pH is increased. Therefore, the ratio between the fluorescence in the emission maxima of both dyes allows pH calibration with a referenced signal.
